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T?*>9, b= (hx a ) ©KUfcSrfflfc-fo M'li, J3JW#&$Sl~3 % 
1 1 ~ 1 3, 1 7 &5nSf M 2 hi, MWfeikW, 7 ~ I 2^56^ 

y i/^f/i'7^, ^^^^75^, N-^f/i'7=y y, 

^^jUT^y, N , N-^^f^7=yy, by ^f^7?y, hU 

if^r^y, hy-n-7'f/i'7;y 1 ^f^^^ii^T^y, 

fy v^y, p-7~n^r-N, N-^^f /y7^D y, p-=fn-N, 
N - i? * =- V yft t*(DT 5 h y xf^*7 7 ^ y, hV 

h 7 t K.Pf t7ayftif©f tx-f yl/Jj, £ S # ^ /l' ft if <Z> 

^^fvi'tB, 7t hi hy;y, ^^7 - h y ^^i:'© - h y^i/iif 

R 3 2 <Z> ft ft 0ij <t LT«tK^, /f/uS, ^fvwS, 'O'^/uS, 
h y ^/ugfc^&afMf 5^ R 33 , R 34 <7>ftft$It LTfi, 

^n^y^^x^/i/I, s< y ? J 3- i/ ? u s<y # is ^ — s^mte t* & 

35 



WO 01/36379 PCT/JP00/07942 



v - * h * 7 i = /i/g ^ £ ijMf 5 £ £: # "C # % R 36 (D 
gfcMk Itttf h y y^-ivifrjvy^ 7 * p s/T^y, * y 

N a , K , Ag, Cu, Br, I £ £ If 6 r <!; T* £ , M 2 <7> ^ 
fr^li: ITIj:, M n , Fe, Co, Ni, Z n t£ ¥ h ^ kftX 

CZ 1 ] - , i-fcfr*, CM 3 G 1 G 2 • • • G f ] -(dftt^T, 

M 3 (DMcfcW HtttB, A 1 , Si, P , As, Sb/^\ L 
< ttB&tfA 1 #aj*tf bfiSo G l , G 2 ~~G< (DMfcm k LX 

T/u=idr>>S^L< fiT y — & * * is & k LX * ^ 
n-:/h*^g, 7iy*i/S4^, ^ft**Ii:Ut^ 

fvl'S, ^fvl'S, n-7°Dk 0 /US, ^yT'ntVH, n-^fM, 
- MJ/l'S, ^< ^ v> /I" & , 4-t-7'f/l'7x-/l'l ) 3, 5 - ^ 

x=/>S/j; k\ ^pyyigfi: LX7y|, &#, ft*, 3* 
^t, ^foi^tt^fb^ili Lt p - 7^tP7i^M, 3, 

5 -v ? 7/L'tn7i=/l'i, /<y^nD7i^/l'|, 3, 4, 5 — 
h ]} 7i-/>I, ^^^7^^0 7 31-^5, 3, 

^^/u^y/i^S, h y ^ f/v^;u $ /^m, ^7ix/i'7/^yyi ) ^ 

Kife*«&Xf4^u^^^y K»XV^>f * St tf> *& £ <D # tf[ 

£ CZ 2 ] " <DMfcffl k LX\$ h y y)VHrxi * $ y i^mr-Jr 
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y (CFj SOj) " , f;* (h V 7 JVOrxi } $ 1/ X )V -fr ~ /V) * 3-/]/ 

tf * (b V y /virn * f i/xAs-fosuA,) 7 % K, ii^^^T^^v ( 
c l o 4 ) • , h y y /uj-uffimr ~irv ( CF 3 CO,)"A*t7^ 
inryf^yr^tyf S b F 6 )" , 7 ;f o * # |fe 7 := ( 

FSOJ ^nP7/hty|7-t> (CI SOj) ', 

* # i' 8fe 7 = ;** / 5-7yft7Vf*y (FSO,/SbF f ) ", 

7^^-n^/l/7h^S6T = aJ-^/5 -7 y-fbSk* (F SOj/A s F s ) 

FU7;utn^^y7;v*yi/5-7 5 'ft7yf ; &y (cf,s 

0 3 /S b F s )- fc^&igtf £ £ £5-e# So 

:©J:54 (B-2) j& $Hfc ft tf> £ # 0fl £ L T «: , f^77x = 

(H-n-Zfyi') 7:/^e— f F^i^/i'li^^f /^y 
7i-;i^7y ; 6- 17 , 7h77i-;i/il!?HJ7i^^ (^x/^) 
7y*^^, 7h7 7 ^-/umm. b V t^-AsT-V ~V J*,' 7- by 

y a -/^fllll^M fA'f y £ a, 7F77 x n/i/flBSfc^i^ y 

i/^r7^ t 7F77x=M^^f/l/ ( 2 - / f y v> = "7 A) , 

xh^^f^ (^y?7/i/iP7i^) iihy-n-yf^ry^ 

> ^- — *7 i>, , xhy^r^ (^y^7/l/tD7i-/l/) lit h7~n 

f^xf/vry*^^, -rh^^f* y 9 y/^^-u y — /w) 
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mm^^Vfr (hU-n-^^) T^^e^^A, Thy** 

<? 7 tv ir p 7 x. =• ;v) IflgM *f- fly 'J 7 x ~/vr v=e = $ A, tY7* 

* Hy?7;i'tn7i^yi') ||M7x=;i' C^f-AO T ye ~ 

f h7^^ {s<W 7 )\'jru7 x-)V) MW.* f/>7= V = $ 
^,'71^7^^ Ky^7/V^n7xx^) fill ft ;< ^/Wt'y [7 

a, 7F7 + 7 (^y^7^tn7i^;v) aiS!^^^^ t° y "7 

A, "rY7** {s<i/ $ 7 jvirxi 7 m^f?^ {2-*/T/ 

t°yv>-^A) , -rhy^x (^y^7;i'tn7i=;v) lIS^^v 5 
(2-^7/ fy-^-C'A) , fl>7^ 7 x - 

(3, 5-^M7^tnyf^) ^x^/W flfflftv^ f/V7^ y = 

9-^,' 7 h 77i=/H|7int^ 7h7 7i-;Vlti, 

7F77 s ^/Vffllfc h y ^vl/, 7^77 a ^/w'flHfijl^' h77 x=-/^tf 

3i D -feci ^ A, fF7^^ (^y^7/^0 7xi/l/) ffl& (l, 1 
' -^^7 t ^7jnt=|?A) , f F7^f^ (^^^ n 7 x ~ 

fr) MMkfiJ * ^^7 x. xx -fe- r> A, fF7*^ 7 

x~/u) fiHBft^K , 7(^7*^ (^y^7/vto7x=/u) h y 

A*, "rh7^-^ (<< > # 7 As * V 7 x. =i As) ill^y^^A, x h 7 * 

* (^y^7/Utn7x = /P) m&1- h y 17 A, f h7^7, (^V^ 
7^tP7x-/l/) flflfifer- h 7 7 x =^/UtfsU7 4 y i/T isjfl/, X t- 
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( B - 3 ) 

(B-3) fi&#<z>/W *Sfc£o^Ttt#fcfflKtt# < , fimit&Vo 

•vbm{tftmm{£&®-eb£\i\ ^mitsvot urii, w as ft & 

<fflv>P>tiS-, i7/>5 =H7-Mfc£fc£: LTttfcia.W!^* (2, 6- 

i?- t-^f^-4-^f/l'7i/*i/) T/V^^A^f/U, l, 
1' - t'- 2 - t7 *s) T >V % = -7 if^, -v^^^»7 

^Afc^as, flsstft^fe^ trttw^fi h u 7 * = /hbb*, mj^ 

(^^* 7 a: =ww) mm. hV* C3, 5-fcr* (F!J7^ 

^-n^^/u) 7x^;i/] h !)7 [ ( 4 - 7 jv u } ^- ;V) 7i 

^> h y 7 p< ^/W M)^ 

) mm. bv* ( ; 7 ;\< * u ? ;i<) mm, hv* (2, a, q- 

H7^tn7x-;v) mm, b}J* (3, 5-^7^tn7i=^ 
) $J*> hll^ (3, (M7^tB^f^) find 

(^y^7/UtP7jn^) y^yfvmm, i/7i^/l/7/V 

/W^-nia^ N i?if/P7^tn|| > n -7* ^ /V7 jVimmm , 

s<> # 7 ;\yirn 7 x. = >v i? 7 ;v Or a mm , 7 * n 7 n flB g§ , 

^^^7^0 71=^^^0 01118, * /l" 7 /I/ P SB & , mf- 
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( b-4) tt±. &±mVdRuM *is&&&mvtik&to 

to *> !K iftK^W^ftS^ * i' # £ ft ^ ISB t> <DX°hZ> 0 *£± 

>%%mtfZ>Z.ttfX*£Z>o -?>fiiK a-Zr (HP0 4 ) 2> v~ 
Zr (HP0 4 ) 2> a-Ti ( H P O 4 ) 2 RXf y - T i (HPOj 
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B-4) T^, *!i±*^tt«i±fii:»^#* L< , 

(B-4) ^HTtt, «i±, tt±«K«5&t/>r ft 
(B-4) j£#£LTfi, «i±, tt±ftto,fttf;*-i'£|fct!feJl 

& 3 . o /i metTo^WSfl^a* i o s*%^±-es>-5fe@^*^^"i- 

J$tfc^-£/&S 1 . 5 /im£lT©ttH^!5S 1 0 fi^%£^±-e;fc■5;|&^S# 
SfilS (GALA I Production Ltd. S©CIS- 

$e>(-> (b-4) j&ftttxn, #±, tt±teft*}±v>f ^-^^c 

smtLXte, TfB-iSS: (14) T*$tb5^rttl5/7^fk^«b^^ 

R 3 7 „ S i X 3 4 _„ • • - (14) 

41 



WO 01/36379 PCT/JP00/07942 



hZ>W&mx-h<9 , R 37 #J;t>*x 3 ^«ft#4t5 £ 

R 37 £fc&X 3 fi|*]---e<i>&fcoT^T<b «fcV> 0 ntt; 1 ~ 3 Ogfc 

^iE^r«->9 TtE-jRS: (is) 

X\. n S i (CHj.Si XV„ • • • (15) 

5<t#ii«, ItCX 3 }i(5l--Ct)^^oT^T t> cfcV^ m 14 1 — 1 
0 x nf4l~3£:S1- 0 ) 

y y 7°p tvi^ y/^ny h\ t - ^f^^^ y a*? oy k, 
ny FfchyrA^/i'i/y/^py k^s, ■^^^v'y/v^^n y 

y k, Ka^y^^y^^^ny k, o^^^/v) ^y/u 
'^oy h\ -yf/i/i/ y /uv 5 ^ ny k, i/f-y y /u^^ n y 

K «jt fl> 'i* 7 A' * y /Wv 5 ^ n y KJP* i/7!J-/W'y!i/U^^n y K 

m, 7/^/v7y-;^>y^^^ny Kis^tf <bft<5 0 
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(h!Jif^->!i/l') 7 ^ h\ If* (MJ^ y/n t s /V->y^) 7; 
h\ tf* ( v 5 ^ ^/i^f-yi^ y /l^) 7? K\ t** (-J^^/V t ?-/Vi/ 
V A>) 7? h\ If* (^^f^7x=;u-/!J;P) 7^ h\ t** ( *J / 
/i> h V As is V A*) T 5 F\ (^^f;v^ yf/^>!i^) 7; K 

^(DVyy-fym, h V * 7 A**/ V A- t Kb * h\ Mlxfyi/vy 
/I't Kn^VK, M >T y ^ a fcf/U $/ y /V fc Ko*i/K, t e r t - 
y^Asi?* 3-Asis y /i- t KP^fi^K, 7x^f /l/i^^f /U->!J;ut K 
X3 df K^<D h D T JV^rJV v- V ;U fc Ko i/ KUL s< — T * A* V 

h^v-^y/L-) 3i ^ >-^tf> tT^ v- y /U^, 7V>^ n n ->7 ( 
N, N — i? *f~ AsT % J ) V * A/ */ 7 *S x ^^y/f;^PPi/7 

* /Vg £ '> ft < £ t — 1® W t" -5 t> <D # ft £ L < s TVW ^ v/ y /W^ 
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ii->7^ft^^f^t (b-4) f&ft tmmmm-tz t k x 9 , 
mm^yy ^{t&vo&m (b-4) ;£#£pssi-r5{ui, st, (b- 

4) $ # £ * *p T , (B-4) ^^©^p^ FtKM^M-TSo 
^©J:9 (B-4) j&ftw^ x*4 h'fcW®^^ 

±i2^$h>7 yik&mzmm u mmmw-tz t k x <9 , (b-4 

2 0 0 0 CiC*5^Ttf 5 ^ t tfX*% ^<7)P^^^^^^^ 

Ji^te, iM-rs (b-4) $,ft<Dmm j $ 3 mMiu.mvi x <o -m-en 

0. 5 — 2 4 n#pfl t -*-*u* «t V^o 
^LT, r<£> (B-4) ^^w^jte^a^fflv^S ^m^v ^ik&m 

<7)^.mm^\-i. (b-4) ^^wiii k g fcfc<9, ^misyxtG- 

^o<D^mw^(o : e^^\z.^6\ l ^x 0. 00 l~ 1 0 0 0,|ftL<ttO. 

0 1 — 100"Cfc-5 o 
&>±<D (B-4) $#l±-«fflV>T J; Vn -«J^±^m^-^^ 

*fSWwfi^ffltt«E^fe»t5 (A) tt&j£#t (B) mmi$.ftk<D 

mmm^te, (b) ttji^iL-c (B-i) fc&#s&m^zm&\z. 

fi % if* L < * Jfc "T? 1 : 1-1 : 1000000, £K> ft£ L < 
1 : 10-1 : lOOOO-CfcU, * s (B - 2 ) it^^O^m V> 
6 L < tt*/UJtT? 10:1-1 : 100, i9 * L 

< & 2 : 1-1 : 10tfc5 o & fbf- (B-3) ffc # !$5 £ ffl ^ 6 « £~ 
f^fi, L < tt^e/Ht T? 10 : 1- 1 : 2 0 0 , J;? & * L < fit 5 

: 1-1 : 100, £ l£ # £ L < ft 2 : 1 — 1 : 5 0T?J)5, £ b 
(B-4) M^ffl^^I^i^tt, ii^ (B-4) (D^^fifi ( 
g ) \ZM t (A) J&ft 0 . 0 1-10 0 5!) ^/K U < tt 0 . 1 
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-n^/K-fes. (b-4) it&Qi&m^zm&iwi. m 
icm^z (c) mm&mik&®>* Kfr-eiiGmT'i'S-VMk&Quz. 

X V MMS^rfro fc±"T»JBi^3 - t ifi&t Li\ ifiS (B-4) 
ftMft ( g ) L (C) /&#0 . 1 - 1 0 0 0 ?!) -t/K £J* t < 

lil~100U * /KZ> IS ffl "C *> 5 # , ifi*lfcHEJB Ufc«^-Ct, 

^ Lt, (B-l) , (B-2) , (B-3) , (B-4) 

( c) frtia&jBUb-a-ta 

JR {fc & & /fl T t> J; i/^o 

? -Mb £ 4* ffi ffl T £ $iT*A?^Ii^tiT;K ~? -Mb 

? hy-tert - -f^jVTJV * J*tg(D h y T/^^r/VT^ 5 

^ 5: = ? A * D y K, itx.^-A'T % =■ $ A ? o 
y K, f;i/7^ h^rv'K, 'i^xf ^7^5'= ^Ax ^ 

■tf- V © T /l- * 3r if- 5 £ -So ftt, MJ7/V 

(c) ftbM#<£>{£ffifiJ£te, (A) /tejM#{-*t Lt^yuttt 0 . 

1- 1 0 0 0 0, ±5 L < 1 — 2000 Xh 9 , L < 

te, 1 0- 1 0 0 0 -Cfe5 0 
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lf£W1-5^^#£ L&V^T'tr 9 UtfRHL Kite, 

(c) ^^^ffl^T^^^rt^bTK^StiTK^^^-rs^-^fe^l^* 
Lfc^^J;VN 0 -ttet>h, (A) % (B) XV (C) ZigMLT'&b 

•3 fflria (C) j&#tf)#£T, ^Srfi^$-ti:5^}fe7?*>5o * 

p^e/uco$5ll(cioVNTtf 9 K IS i&te <z> ffi a»e> 3 0 
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°C, $f£ t < tt^ffl^ 1 5 0 °C(7)|5iaT*fo5 e gJS^Otl^7^ yj± 
Ko^Tfi, 1 5 M P a , 0* L < f4#BE~ 8 M P a tf>^ 

IB, J; "9 t < f23tJ±~ 5 M P a ©(Ei-efcS. £ fc, £J&J-I^L 

ff5-^^ s "C#So <fc 9 , a^fctf io, oooSrgtS^ 

!)^-U7^ ^^Aa* 1 0, 0 0 0&lTt'*ai; t'=.;H^f f§ 
iS go a - ^ 7 -f ^ (^-y =r^-i fci^) asgctifiteSiit"?* 5„ 

0!l fc: «fc o T ^ b fM BR £ 5 tO"?tt*v> 0 

ii^So 6i&#niu 1 2o°cT-i 2^ra$£SLirfiSra 

( 1 ) ffifiJc^W 

**8GC - 1 4AS^7^07 h ^7 F I D^mtff^ffl 

m, ft£0. 53mm, HI/? 1 . 5(im) fcffl^fco =*r^y7-#;* 
f*He&fflV*fc 0 fi^7°n -MifctfJii «9 „ 4 0°C, 5#ffci$f£> 
1 0t/^t3 2 0'C*f#iBL, 10#«#Lfc„ 4W*9i/a 
tfetfJ»£fc3 20 , C|::-C?Tofco * £ Jfe 011 SE « tf> cfc 5 

(2) M^##r 

,&*§!iG C -1 4AS^7^n?^77|CX < F I D^ffiSff^ffl 

47 



WO 01/36379 PCT/JPOO/07942 

WTM^Lfco #7 -Mi, ta-U^Xy*- KtttiU 1 t r a - 2 
(U25m, rtf 0. 20mm, mW 0 . 33/im) £fflV^c 0 * 
-\r U 7-#*KiH e £, p< >f * T 3/ * ttg * Sr /B ^ ft. 
/7il«©19 0 9 0 ti>fel. 5t/^-C 2 0 0ttT'#IL, 

V^x^aV, 4fettli&£ $ 2 7 0 t:iCTfTofc 0 

x li-g" * fr£ y /P-^r/U- 1 -tf- 7 4 1/<DM& (11%) 

-To 

( i ) mzj-&f$. 

3 0 0ml 77^^^ ^ ^ y — /H 0 0 m 1 , 2, 6 - *J T 
tf/l/f yi?yi. 6 3 g 163. 18, lOmmol] , 

2, 4 -i^y ^^T- y >-4 . 84g [^^1121. 18, 40m 
mo 1] , & <fc t>* 2 , 4-71=1^^^7^6 
80mg [^f il 3 6. 20, 5mmol] SrAft, 5* 

t+5)itfts 0 ztuz&mo. 6 m i ^jijpxl i 2mmt&WL* 

J55ct/ [^i 1 * 6 3 2 . 8 5, 1. 4 6 g ^ 2. 3 mm o 1 , lR$4 6 

'H-NMR [9 0MHz, *M : CDC 1 3 , 7h7^ 
¥ (50. 0 0)] : 
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82 34 (*) 67.06 (s) 82.12 (s) 

Me. ' Me Me 

Y Yl 52.12 (s) 
87.0 I 

(d) \^- N 
86.60 (d) 




Me' 
82.36 (s) 




Me 

82.42 (s) 
88.40(d) 

87.89 
(dd) 



%my\z.x, £ £-e#e> ft fc± IE Baffin [#^»6 3 2 . 



85, 6 3 3 m g , 1. Ommol] Ofh7tKo77ySS (2 



Oml) , *3 «fc t/Jfi<fc: 



(ii) • 4 * f q m [ 5$; 



19 8. 8 



1, 437mg, 2. 2mmo 1] ©fh7t Kp77 ( 2 0 

ml) *1 0 Om 1 i/al/V^f tlitltf, 1 2 B^IWKlS $-£fc 0 

± Kit ft: Cffc^*4fe 3 ) ZfttZ 886. 35, 8 8 5 m g , 1 . 



Ommo 1, IX * 1 0 0%] 




Me ci CI 





Fe 

Me CI CI Me 




(ffc£* 3) 
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f*l£if8 1 LCD*— V V — F^x y2 5 0 mL 1 tfV /^/VT 
A* % J *W<D hJ^^^BW (My—'T? ft£ 1 mm o 1 

/mL) 0. 5 m L £?M & V» H 16 fl| 1 ft ffc £ & 3 © 1 
mo 1 /m L h/l^ yMMWO . 25mL«:J0ifc, M(-> ftSBHP 
£"LT0>n ^7*^7^1 0 g 5 0 °C* V&U Ltc 0 #Mfif&> 

?&^5 0°C(£T, 3 0 ^SlSlSSrff *ofc 0 *r£>SK 1 m o 1 / LW 

12 0 °Cf 1 2 1$ 19] ft ft L£S Lfc 0 ^<£>££H, £ £ /& ^ I; fi 1 3 
8 g T*foofe 0 fc^JR^fc ?) <D*V d'-e— ®ft«, 9 8 7 0 kg/g 
-Fe • hTfcofc, «fc t> ft b ft £ f& t> CD 0 

^i" 0 
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'"'""ff 
CI 7 CI Me 



Me ci CI 

\ / 





(it&® 27) 



( 1 ) Effi^ 0>£>j£ 
300m L 7 7 * =» ^(-T, /U 100m L, 2, 6 - T ir ^ 

/Ufy 19. GgCr&^l: 163. 18, 120mmol] & XIT =■ l> ^ 55. 9g 



-fi; 93.13, 600mmol] £Aft, *&- 5 + 5 0 - 

0.6'mL £;&P;i, MfcTl 2l$fflif#U S&fcfTofc 



3 i®, * / - /U- gfc , MU±&mL, 2, 6 
-i?7tf;H^y ^^-i?7i=/k>T 5 y 34. 5g [#^* 313.40, 
llOmmol, I|X^9 l%]£r#fc 0 

300mL 7 7 s\ =* ^tClT, rh7t Y v 7 7 is lOOmL, 2 , 6 — 
i^rtf^e V i?y-i;7s=H 5 V 6.3g [20mmol]&U* 2 , 3 , 
5, 6-ff7^fM, 4-7x=uy^7^y 0.82g 
164.25, 5mmol] SrAft, 5 * T' + # # 5 o £*UCf? 

ft 0.6mL StAP^l, ifi|:tl 2 fl#H8j£# L, Rg:^ffofc 0 ftfc 
ft I* tf> * *: -5 ifi , THFffifr, »JBEftjfttfc, :©^f H ©N 
MR£)IiJ£ Lfc t aWfci-SEffi^ [^^1:604. 79, 1.58g, 

2. 6mmol, J|X^5 2%]T*fcofc D 
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1 H — N M R [2 70MHz, CDC 1 31 ^on^/^l 

m ( 8 7 . 2 4 )] : 6 2. 01 (12H, s), 52. 27 (6H, 
s), 6 2. 4 3 ( 6 H, s), 6 6. 8 6 ( 4 H, d ) , 67. 1 
3 (2H, dd), 6 7. 3 6 ~7. 42 (4H, d d), 67. 9 
1 (2H, dd), 68. 37 (2H, d), 68. 50 ( 2 H , d) 

(2) mvt&ti. 

& (- ^ sif ^Ujft T K T , - ^.V^hintzmt^i^^m 604. 79 % 605mg, 
l.Ommolh /U 10ml RXl&fcWi — & (II) • 4 7Kfq^[5£ 

i; 198. 81, 437mg, 2. 2mmol] & 100ml i/ a. V 1/ V ^ f*| V U if . 80°C(' 

x 30 ftmRfc£ittz 0 ftbntcmfczzi®, ^-^v^m®, 

tt*U Wif&mft (ik&%)2 7) ^nt'\.^^- fi 858. 30, 781m g> 
0. gimmol, 91%] 0 




28) 

( 1 ) iaf4^<£>£j& 
300mL 77^3t)i|;t, — /U 100m L, 2, 

^/l^^llv 5 ^ 9. 8g[#T-A 163.18, eOmmolJ&U* 4 - ^ = U 
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*s 32. lg 107.15, 300mmol]£A;ft, *S — I- & 3 £ + 

jttSo ^ 0. 6 mL fcflnx., ilCt 4 mfflmW U 

o 

I, 2, 6 - i/T-^^tV fc° y V {4 - * *f- >\>7 zc-jV) ^5; 

18. 3g 341. 45, 53. 6mmol, J|X ^ 8 9 % ] £ ^ fc G 

300mL 77^3 | fi:T, 7h7t Kp77V 75mL, / 9 J - 
/l^30mL, 2, 6-^7tf;^y^y-i; (4-^^71=^) 
^ 3: 1/ 15.4g [45mmol]^.t>* 2, 3, 5, 6-7^7^ As 1 , 4 - 
y * — V>l/i?T 1.85g [#^1; 164.25, 11.3mmol] £Atl, 

£-C + #lg#1-6 0 rftfcrSft 0.6mL ZM*., OtK 

x4mmmwL. Rj&&?fiit 0 mbtitcn&v&Mi&zm. th 

Fgfcfr, ffil±&@iLtz 0 £ O^IflNMR ^SO^ Lfc t r 6, gift 
£ -tSIfifiT- [#^* 632.85, 4. 23 g, 6. 7mmol, i|X$5 9%]T*fc 

'H-NMR [270MHz, CDC1 3 , ^ a n/iv/U^i 

$ (87. 24)]: 62. 00 (12H, s), 62. 22 (6H, 
s), 6 2. 3 7 ( 6 H, s), 6 2. 4 3 ( 6 H, s), 66. 7 
7 (4H, d), 6 7. 2 0 (4 H, d ) , 6 7. 9 0 ( 2 H, dd), 
6 8. 3 6 ( 2 H, d), 6 8. 4 9 ( 2 H, d) 
(2) mfc^tfL 

± 12 & £ >M#<b*lfc@Sfi:i 1 [#T-i; 632.85, 633mg, 1. Ommol] 
& /B l/^ 5 r £ [21*1^3) CO (2) t fflm<DWift%;fi\,\ ffi 

fB$£ft (fb£"$&2.8) £r#fc [#^1; 886. 34, 851m g , 0.96mmol, 
96% ] 0 
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Me ci CI 





(it£Vd 29) 



( i ) Efi^©^^ 

300mL 77^3ctJi:t, h /l^ V 4 OmL, ? o — 3r ^ 6 0 m 
L, 2, 6 - ^T-fc^/W t° y 7. 84g[#?i: 163. 18, 48mmol]#. 

T>* 3 - 4 - * f /P7= U ^ 30. OgC^?* 125. 15, 240mmol] 

£Afr, £>-l-&5£T + #Jf 5 0 mCii 0.5g £*P;i, 

^^;-^20mL5rJp^5ir S <^> US ift ^ *f W 
Lfc 0 i<D££ H B H ££5i®, * / -/VSfcfr, ^ff^^L, 2, 6- 
v'Tir ^/vt° y v'y- i> (3-7;ktP4-^^7i=;i') 4^ 
> 5. 74g [55"? 4 377. 44, 15. 2mmol, lR*3 1 

lOOmL 77^^^|:t, r F7t Fo77yi 2mL 

;-/U6mL, 2, 6 -^T-fe-f-^t 0 y v^^- 
4- * ^^7x=-/W $ 4.53g [12mmol]&tf 2 , 3, 5 , 6- 
Th7^ ^/V- 1 , 4-7*=. l^yi^7 5 V 657mg[#-?i: 164.25, 
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3.0mmol] £A*K J$- K -5 * T' + 5 o -ftl-f*^ 0.3 

mL & 0°C(CT 4 B*IW*# U £J&£fTofc 0 #(btifclt& 

<Z> H e B £ 5 ig , * / -frfcft, ttfiEftjftLfco r©|£ B B B ©NMR 
£il'J£ Lit t i 5 , S ft * -fSififfi^ [^fl 668.83, 1.42g, 
2. 12mmol % HX * 7 1 % ] "T?4> o fc 0 ' 

'H-NMR [2 70MHz, §1 : CDC 1 3 , 
¥(57. 2 4 )]: 62. 00 (12H, s), 62. 25 (6H, 
s), 6 2. 2 9 ( 6 H, s), 6 2. 4 4 ( 6 H, s), 66. 5 
4 ~ 6 . 58 (4H, d), 67. 18 (2H, t ) , 67. 91 (2 
H, dd), 68. 34 (2H, d), 68. 50 ( 2 H , d) 
(2) mfe&tiL 

±iE#jfetw.fc <0 fabtltitiLiSL+lft + Mt 668.83, 6691^, 1. Ommol] 
S:fflV*3 £ (£%0I|3] <D (2) i |51«<0»f^SrtTV^ HtT 

H2lg^ {<t&VB2 9) ft 922. 34, 774mg, 0.84mmol, 

HX^ 84% ] 0 




(itG® 30) 
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tmMffl6) it^m 3 o <d£$l 
( i ) m{iL*(D&j$. 

300mL y y ^^^\LX , * $ J — /> 100m L, 2 , 6 - *JT± 
f^tf y v 5 ^ 6. 53g[^i^ M. 163. 18, 40mmol].&.tJ ? 2 - / >VT ~ V 
> 21. 4g [#T-ft 107.15, 200mmol] ^AtL, ^ - i- % 5 * T* + #Jf 
#-f<5 0 iftfcl^Sfc 0.6mL iifi|:T4l|f B 1^tf 

L, 2, 6 - VT±^-/V fc° y ^>-- *J ( 2 -> f/k7i^/V) ^ 5 
10. 3g [#^-Jk 341. 45, 30. 3mmol, l|X ^ 7 6 % ] £ ft 0 
1 OOmL 7 7 * = ft 1 it t\ fh7t Ko77> lOmL, ^ ^ / — 

/I' 20mL, 2, 6 - i^r-fe^A/tf y S^^- ^ ( 2 - ^ * =■ 

/I") >f 5 ^ 5.1g [15mmol]RV4 , 4'-^75>3, 3 5^ 
y s. $ y 850mg [^^i 226.32, 3.75mmol] %Atis 

^-|^i5iT* + ^i#t5o mfcg'lfe 0.6mL ^^n^L, 0°C{£ 

/-/Pgfcfr, BEE&flfeLfco ^ CD ij£ dl <£> N M R & $ij £ Lfc£ £ 6, 

5 ^J^-f 5 Safe T-C^^FS 694.92, 1.25 g, 1. 8mmol, 1|X$4 8%] 
•Cifeo fco 

1 H — N M R [270MHz, HI:CDC1 3 , ^nn^/VA^ 
ip(67. 24)]: 62. 12 (12H), 62. 34 (6H, s), 

6 2. 3 7 ( 6 H, s), 6 6. 6 4 ( 2 H, d), 6 6. 6 9 (2 
H, d), 67. 01~7. 10 (6H, m), 67. 18~7. 2 
6 (4H, m), 6 7. 8 9 ( 2 H, d d), 6 8. 4 0 (4 H, d) 

(2) 

±ffi#ifel£«fc Uftfcftfcffiffi^Ca-^* 694.92, 695mg, 1. Ommol] 
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£ ffl ^ 5 J£* CH«J3] <D (2) £ Plliol&ff &ffv\ HM 

IHffi* Gt£#l3 0) ft 948. 43, 871mg, 0.92mmol > 

92% ] Q 




(lb£^ 31) 

CUMJ 7] {b^#J 3 1 (D^fc 

I 

( i ) laffi^o^^ 

300mL 7 y X=<rp\ZX , *9 J— /U lOOmU 2, 6 - T "ir ^ 
/Hf U v>>- 19.6g[#^I; 163. 18, 120mmol].&l>*T =■ U V 55. 9g [# 
-?fi 93. 13,.600mmol]£A;ft, 5 * "C + #fl!W i '*-5o - 

0.6mL StAB*., lllttl 2BSW«#U K)££fTofc 0 
#^*ifc||&£>|£ f SI£5ii, * ? /-Asmfr. #BE*£*U 2, 6 
- v> T ^ A' t° y «^-i?7ssH ^ 34. 5g [#^4 313.40, 
llOmmol, 9 1 &V^T*, 1 0 OmL77^^j:t, 

T^t Fn77V 35mL, ^ * / — )V 20m L , Kit Lfc 2 , 6 
-^7tf/H^ y i?y-i;7i=A/>f 5 i/ 1.57g [5mmol]&l>*2 , 
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5 - it* 1 , 4-7i = WV'T % V 170mg Ift^M. 136.20, 
1.25mmol] %Ati, ®~ \c 5 t V + ftmW1r 5 0 £*iKl^8fc0.3 

<£> ^ i, £ 5 i§ , * * /-yl/jfetfK *flEft<ftL7^o £ O *| N M 

RSr«HLfcU5, nfot-rzmtLT-ifti-m. 576.74, 320m g , 

0. 56mmol, lR$4 4%]"C&o^: 0 

1 H — N M R [2 70MHz, II: CDC1 3 , # u u i£ A* J* 
( 6 7. 24)]: 62. 13 ( 6 H , s), 52. 43 ( 6 H , 
s), 66. 61 (2H, s), 6 6. 8 7 (4H, d), 67. 14 
(2H, dd), 5 7. 8 7 ~7. 93 (2H, dd), 68. 34 
~8.44(4H, dd) 
(2) mfoitti. 

± 15 # <fc V% btltcWLitL^lft^f-A 576. 74, 577mg, 1. Ommol] 
££**M* [Hife0!|3] <Z) (2) £|i^8l©Jfcfe£fTV^ B« 
IB$g& «k^|3 1) £#7c: [^fi 830. 25, 792mg, 0.95mmol, 
IR* 95% ] 0 

ffc^^ 3© 0. 5/x m o 1 /m L h /H ^ffilW^JS 2 m L 05^*3 9 
it^^O 2 7(75 0. 5/imo 1/mL h/U^i yfBft)$&C 2 m L £ ft 

[Hlfe0!|9] ^^U^COfi^ 

1^13® 0. 5/i m o 1 /m L h ^^^^^ 2mL©i^9 
28© 0.5/imo 1/mL h fr^^f&M&IR 2raL^| 

[UltfiWl 0] i/yoi^ 
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3<D 0. 5fi m o 1 /m L h ^MMMifc 2 m L (7) frt> 9 
-fb-n-fe 29(0 0.5/zmo 1/mL h/HyllW 2raL^f 

[HS(&#iJl 1] ^ ^ u >- M 

ik&V!>3 (D 0.5/imo 1/mL h /l^ 2mL©^!3 
f£, 3 0 <D 0. 5// mo 1/mL h/U^ ^HiB&ffc 2 m L 

{L-^^l 3C 0. 5/i m o 1/mL H /l^ 2 m L <Dfrt> V 

it^^3 1 CD 0.5(imo 1/mL h/W^ ^il^^l^ 2 m L 

[HM8] ~ [UMl 2] *3 -5 a-tfU^-f yftft%>& 

[ISifeW i 3 ] 3 4 
( i ) Bflft^fifc 

3 0 0 ml 77^3ifj:t, * <? / — /H'OOml, 2, 6-^7 
tf/uf y v?>- 1 . 6 3 g [^-^Fft 163. 18, lOmmol] , 
2, 4 - f-/ur =■ y ^ 4 . 84 g [^il 2 1. 18, 4 0m 
mo 1] , *5 £tF 1 , 4-7i-lx^v?7'5:^54 0mg IftTM. 1 
08. 14, 5mmol] £Aft, £ * 5 * T + ^tt#-T 5 0 - 

ftfc^&O. 6ml^Dil 2B#P^m« i t, RJfc £ fffc o fc 0 f# <b ft 

<Z> 'H-NMR^SiJ^Lfci ^3, TI2tf>glft£/&^ [^16 0 
4. 80, 1. 78g, 2. 9 5mmo 1 , IK$5 9%] ^^^fc, 

'H - NMR [9 0 M H z , : CDC 1 3 , f 

7 >-S^ ( 6 0. 0 0 )] : 
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82.34 (S) 

Me 

57.0 

(d) 



67.06 (s) 



Me 

82.10 (s) 




86.60 (d) 



Me' 
82.34 (s) 



86.92 (s) 





Me 

82.49 (s) 

88.40(d) 

87.88 
(dd) 



(A.->-tf>H1g$86.5~7.2) 



(2) mfc&m 



m»fcTi-T % r r X-'&hfrtzJcmmiL^ tft^F ft 6 0 4 . 



( 2 



80, 6 0 5 m g , 1. Ommol] hft 

Oml), *J J;tfJfi{fc j& — ^ (II) -4 TkfP^ [iti; : 1 9 8 . 8 

1, 437mg, 2. 2mmol]©7 L h7tKn77 ( 2 0 

ml) S;100ml'>a V V * f= * I- T fitf, 1 2 l$IWRJS $ -frfc 0 

fufE$gft 3 4 ) £#7i Ito** 858. 30, 8 1 0 m g , 

0. 9 4mmo 1 , 1R$9 4%] „ 

1 L©t- h ^ U — f>/U^n V 2 5 0 m L , # 11 p< 



1 m m o 1 



/mL) 2. 0 m L £ L, & ^ T ± IE # 7c: lb 3 4 <D 0 . 5 
M m o 1 /m L h/Vx y»»aJc 2 . 0 m L %mz.tc 0 Hi-, 

£ txon - ^yf*y 1 0 g Srfln*, 5 Ottf^fiLfc, #fit, 
IE^j 1. OMPa5rfK5J:5 ^ ^SriilteW L £> , 
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b 9 is-7ZBi.EE U #*$#fi> ® £ flt ft fh "C ± £ 

60^f4fi> 1054kg/g-Fe • h -tf&ofco 5fe $ ^ # #f ^ 

l, ^2iC7^-r 0 s^ocxii, ^ti^ti^mwc x (Dg^^TF 

i 




[«#J 1 5 ] ft 3^ 4 6 

( l ) Kte^ 

300m L 77^^^^, ^/-/H OOmL, 2, 6 - v'Tir 
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^/V f V 6. 53g[#^i; 163. 18, 40mmo 1 ] & Z>* 2 - t< ^ JVT ~ V 
y 21. 4g [#-?fl; 107. 15, 200mmol] 5rA^> — fd & 5 * T* + #^ 
#t5o ^ItUC^ 0. 6m L £»P;L, ^S.iZX 4mr$MWL, Rfc 

U 2, 6 - ^Tirfvut 0 y v 5 ^- (2-^f^7i=;W S 

y 10. 3g C^-?-* 341. 45, 30. 3mmol, 7 6 %]^^#fc 0 #CV^T*, 

100mL77^ = «t»U:Tx f^7t KB77V lOmL, * J — IV 
20m L, 2, 6 - i?T± f /l/t° <J - i? ( 2 - =J- /V 7 a ~ /U) 
^ 5 y 5.1g [15mmol]2fcV2, 7-^7 5; 37/l^l^;/ 1.96g 

196.25, lOmmol] £A*i, 1 t + ^^^t5 0 - 

ftfcSfK 0.6mL £Anx., l?fi(ut4^M)f L, KJ&£frofc 0 

IS B B B WNMRlr||SLfci: r 6, 1 ft i 1" 5 [^-^ J: 664. 84, 

2. 65 g, 4. Ommol, JR $ 5 3 %] "C £> o it 0 

1 H — N M R [2 7 0MHz, : CDC I 3 , ^pd^/I^A 

£2ft (67. 24)]: 62. 14 (6H, s), 62. 3 5 ~ 2 . 4 
8 (12H), 6 3. 9 7 ( 2 H, s), 66. 71 (2H, d), 6 
6. 89 (2H, d), 6 7. 0 2 - 7. 0 6 ( 4 H, m), 67. 
19~7. 26 (4H, m), 6 7. 7 7 ( 2 H, dd), 67. 9 
1 (2H, dd), 6 8. 4 0 (4 H, dd) 

(2) mfr£f$. 

664.84, 665mg, 1. Ommol], n-7'^/-/H 0 mL ^ .fcl/tfkl- 
( H) • 4 7K?P^) [St* 198. 81, 437m g , 2. 2mmol] $r 1 0 0 m L v" 
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ft [^^S 918. 35, 848m g, 0. 92mmol, l|X$92%] 0 




(\l%m 47) 
1 6 ] {fc&to 4 7 <D£-$ 

( i ) miL=F<D&f& 

300m L 7 7 X fylCT , * 9 J — 100 m L , 2, 6 - *J T ± ^ 
llv^y 19. 6g[#^-i; 163. 18, 120mmol] R XIT =■ U ^ 55. 9g [# 
93.13, 600mmol]&Atl, *&- 5 * + 6 „ 

li^K 0.6mL &aq*. x ilfctl 2 RSHHlIf U Kffi&fTofco 
# to ft It 6 © B B B Sr £ ig , ^/-A-ftfr, «JEftjftU 2, 6 
- i?Tt^Sl<t' V i^y-^7i = H $ ^ 34. 5g [^^i 313.40, 
llOmmol, JKSfS 9 1 %]&&fc 0 &V^"e, 1 0 OmL77^3tl:t, 
f h7t KtJ77^50mL, K3i L 2 , 6 -^7tf /H^ D 
ls-i?7 x. ~A"{ 5: V 4.70g [15mmol3St>* 1, 4 - 7 x =• U y i? 
7 5 y 406mg i 108.14, 3.75mmol] &A*K 

-C + ^ii^i-6o £*Uc£?fife 0.3mL £*n;L, £ fill T 4 B# # 
t, KJ££rfTofc 0 ftktlfcllfeOfSA&^iGL f h7tKn77 

<b 1--5@a{4T-[^^i: 548.68, 1.75g, 3. 19mmol, IR*85%]T*> 
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o tc 0 

'H-NMR [2 7 0MHz, feB : CDC 1 3P ^dp*;^1 
m ( 8 7 . 24)]: 62. 42 (6H, s), 62. 49 (6H, 
s), 6 6. 8 6 ( 4 H, d), 6 6. 9 2 ( 4 H, d), 67. 1 
3 (2H, dd), 6 7. 3 9 ( 4 H, dd), 6 7. 8 9 ( 2 H, 
dd), 68. 3 4 ~ 8 . 38 (4H) 

(2) mfc£j& 

±1Zjj&\C £ V ftbtlfcMGLTitt^M 548. 68, 549mg, 1. Ommol] 

immmi 5] <d (2) t puis © * f£ & v > % 

SufE^ft (ft^"*54 7) Srftfc 802. 19, 723mg, 0. 90mmol % 

1|X^ 90% ] Q 

[HJfUWl 7] ^^-U^^ffi'g- 

ft^l3 3 4 W 0. 5/zmo 1 /m L >> /t--^ y»ljSflSMt2mL(Z)^fc 
•9 ffc^fo 46® 0. 5/i m o 1 /m L h /l^ ^ 2 m L £ 

[HJfefll 1 8] xf ky©f^ 

fb-^^34(Z) 0. 5/zmo 1/mL h /Wrc >'!KiBigiR2mL©j&>;b 
. "9 (-> ffc^fc 4 7 <D 0. 5/i m o 1/mL h M ^HiH^^ 2 m L £ 
£5 gffiffl 1 4 <b |5j 4i 45 $ f£ £ ft o 0 

£%0IJ 19, 2 O fc*Stt 5 a-* Is 7 4 J' *& fi& # * *J «fc *fi £ © US 

1 , *2K^-f 0 

Cittft^J 1 ] 

— 4&fb*[2, e-^rtf^tf y (2, 4-^^/u 

(1) Effi^^fifc : 2 , 6-^7tf;Vtl^y-^ (2, 4-^ 
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3 0 0 ml 77^3*i:t, ^^y-/H00ml, 2 , 6 -i?T 
V iyy 1 . 6 3 g [^^tt 163. 18, lOmmoljfc 
£l>'2, 4-^^f^7=yy4. 84 g 2 1. 18, 4 

Ommo 1] £Aft> *&-^/j;S*'C + ^*l^i"So -tvlCf^O. 
6 m 1 ZMk. 1 2 B#|H!«# U £ Jfc & fT o „ - 7 8 

4jSfeT , fe5 2 ) 6 - i^r-fe^yHf y v 5 ^- fc** (2, 4-v^^A- 
7ix;^> y) [^f!3 6 9. 52, 1. 60g, 4. 33mm 
o I, IR*4 3%] "Cfcofc, 

'H-NMR [90MHz, ^1: CDCIj, fF^^V^i 
*f§ ( 5 0 . 0 0 )] : 

52. 10 (6H, 2-CH 3 , s), 8 2. 3 4 (6 H, 4-CH 3 , 
s) , 62. 34 (6H, ^;y-CH 3 , s) , 66. 5-7. 2 
( 6 H, ^^ifi'-m) , 6 7. 8 7 ( 1 H, f V VV^. pit, dd) , 
6 8. 4 0 ( 2 H, tl^yimfe, d ) 

(2) : -Jfiftfc C2, 6 - v'TirfvVfc 0 y v^- t** (2, 

£ * * 8fc T X\ kffcV&btlfc 2 , 6 - i^Ttf^f y ^ 
V- fcT^ ( 2 , 4 - f^7i=/V^ $ >-) [#^- Jk 3 6 9. 5 2, 
1. Og, 2. 7 ltpmo 1] Ofh7t KP77 (40ml 
) , fciTO^-i (II) • 47K?P^) [5£* 198. 81, 49 
7mg, 2. 5mmo 1] C7l«7tKo77 (40ml) £ 

7h7t Ko77y^, «£Ef£i»U TfB$£ 
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Ift + lL 496. 27, 1. 2 4 g , 2. 5mmol, 
1 0 0%] o 




( 3 ) X- f- 

^$y*fyo h/isz=- yfem (my- • r * % /*±i!L 1 mm o 1 

/m L) 1 . 0 m L £r??$j!jp L % ft V ^ T~ ± IE #g ft CO 1 jli m o 1 /m L h 
/W a: S8 ffl 0 . 5mL^i0^.fc, SICl, rt$Pt^2P t LX(D n - 9 ^ 
f *V 1 0 g^llDt, 5 ot*-c#?a Ltz 0 If-ffl^s JE^ 1 • OMP 

3 0#rajxJ£&fTfcofc 0 ^<£>f£, 1 m o 1 /LOTk^Ht^ 

2 0tfl 2HP B miL^ilfc 0 ^(om^. ^4)J«Ii'i±72g 
■Cfco fc 0 $c&JS^ fc <9 (D* U =f-r 5 2 0 0 kg/g-F 
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2 £fi£^MJ£ 







m 


C,4 






2 


95.46% 


94.86% 


94.1 7% 


8 


97.94% 


97.72% 


97.44% 


g 


98.07% 


97.70% 


97.48% 


10 


98.00% 


97.67% 


97.49% 


1 1 


91.94% 


90.92% 


89.82% 


1 2 


86.88% 


88.34% 


x— £ 


14 


84.74% 


83.06% 
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